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(54) POWER SOURCE DEVICE FOR DISPLAY AND PICTURE DISPLAY 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent afterimage after power off and latch-up 



and to reduce the power consumption for driving. 

SOLUTION: A power source device for display is provided with a boosting circuit 
being a voltage generation means for generating a prescribed output voltage on 
the basis of an input voltage and a FET-SW 14a being an active element having 
a switching function, and the FET-SW 14a being an active element is connected 
between an output terminal of a power source circuit 12 and GND (earth), and 
the FET-SW 14a being an active element and the boosting circuit 15 are 
controlled on the basis of a power off notice signal being an input control signal 
so that the FET-SW 14a being an active element is turned on and output of the 
boosting circuit 15 is stopped. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

1 or two or more predetermined output voltage — an output or an output halt — 
the electrical-potential-difference generation means made controllable, 
The power unit for a display which has the switching means which it is prepared 
between the outgoing end of this predetermined output voltage, and a 
predetermined reference potential edge, and is controlled from OFF to ON at the 
time of halt control of this electrical-potential-difference generation means. 
[Claim 2] 

The power unit for a display according to claim 1 with which it succeeds in the 
output or output halt control of said electrical-potential-difference generation 
means, and succeeds in the on-off control of said switching means based on an 
input-control signal. 
[Claim 3] 

The power unit for a display according to claim 1 or 2 with which the resistance 
element is prepared between said switching means and reference potential edge, 
or/and said outgoing end. 
[Claim 4] 

The power unit for a display given in any of claims 1-3 they are, 

The image display device which has the display controller which outputs a status 

signal, and the display which performs image display with this status signal and 

said output voltage. 

[Claim 5] 

Said display is the image display device of claim 4 publication with which two or 
more picture element sections were connected through the transistor from the 
gate line and the source line, respectively, and these two or more picture element 
sections have been arranged in the shape of a matrix, and were constituted by 



the Ideation near the intersection of this gate line and a source line, respectively. 
[Claim 6] 

Said display controller is said image display device according to claim 4 or 5 
which outputs said input-control signal to said power unit for a display, and is 
made to suspend the current supply from this power unit for a display after 
impressing the picture element applied voltage which is 0 (V) or a predetermined 
electrical-potential-difference value beyond 1 level period to each picture element 
section and performing mask writing based on a predetermined power-source off 
first call. 
[Claim 7] 

Two or more picture element sections which perform image display are 
connected [ by this status signal ] with the display controller which outputs a 
status signal through a transistor from a gate line and a source line, respectively. 
These two or more picture element sections have the display arranged in the 
shape of a matrix in the location near the intersection of this gate line and a 
source line, respectively. This display controller The image display device which 
carries out halt control of the current supply to this display after impressing the 
picture element applied voltage which is 0 (V) or a predetermined electrical- 
potential-difference value beyond 1 level period to each picture element section 
and performing mask writing based on a predetermined power-source off first call. 
[Claim 8] 

The predetermined picture element applied voltage impressed to each picture 
element section at the time of said mask writing is an image display device 
according to claim 6 or 7 which is the electrical potential difference of the Nor 
Marie condition. 
[Claim 9] 

An image display device given in any of claims 6-8 which make the same each 
applied voltage of the common electrode which is the source electrode and 
counterelectrode which are a picture element electrode of each picture element 
section at the time of said mask writing they are. 



[Claim 10] 

The image display device given in any of claims 6-9 they are with which fixed 
period impression of the high-level electrical potential difference is carried out at 
the part or all the gate electrodes on said gate line while said source electrode 
and common electrode are grounded by ground potential before a halt of said 
current supply after said mask writing. 
[Claim 11] 

Said predetermined output voltage is an image display device according to claim 
5 or 7 which it is in any among a gate low electrical potential difference, a gate 
high electrical potential difference, the source / common reference voltage, this 
gate low electrical potential difference and a gate high electrical potential 
difference, this source / common reference voltage, and a gate low electrical 
potential difference, and a gate high electrical potential difference. 
[Claim 12] 

Said predetermined reference potential edge is a ground connection edge. Said 
predetermined output voltage The 1st switching means connected to the 
outgoing end of this gate low electrical potential difference when a gate low 
electrical potential difference lower than a ground electrical potential difference 
and a gate high electrical potential difference higher than a ground electrical 
potential difference were included, The image display device according to claim 5 
controlled so that the standup of this gate low electrical potential difference 
becomes loose compared with the 2nd switching means connected to the 
outgoing end of this gate high electrical potential difference in falling of this gate 
high electrical potential difference at the time of ON of these 1st and 2nd 
switching means. 
[Claim 13] 

Said 1st and 2nd switching means are image display devices according to claim 
12 which are an active element, and are controlled so that the standup of this 
gate low electrical potential difference becomes loose compared with falling of 
this gate high electrical potential difference with the component property of this 



active element. 
[Claim 14] 

The image display device according to claim 12 with which the resistance 
element is prepared between said 1st switching means and said ground 
connection edge, or/and the outgoing end of said gate low electrical potential 
difference. 
[Claim 15] 

The 1st resistance element prepared between said 1st switching means and said 
ground connection edge, or/and the outgoing end of said gate low electrical 
potential difference, 

It has further the 2nd resistance element prepared between said 2nd switching 
means and said ground connection edge, or/and the outgoing end of said gate 
high electrical potential difference, 

An image display device according to claim 12 with the larger resistance of the 
1st resistance element than the resistance of the 2nd resistance element. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to image display devices, such as a power unit for a 
display which generates a predetermined electrical potential difference and is 
supplied to each part, and a liquid crystal display using it. 
[0002] 

[Description of the Prior Art] 

Conventionally, a display panel is prepared in a liquid crystal display, the display 
is prepared in the display panel, and the display has two or more picture element 



sections arranged in the shape of a matrix. TFT (Thin Film Transistor: thin film 
transistor) is prepared, a status signal is impressed between the picture element 
electrode of each picture element section, and a common electrode 
(counterelectrode), and image display is performed in each picture element 
section. Usually, TFT is formed of MOSFET which has a source electrode, a 
drain electrode, and a gate electrode, and the drain electrode of TFT is 
connected to the picture element electrode of the picture element section. 
Moreover, the source electrode of TFT is connected to the source bus line 
(source line) to which a status signal is outputted, and the gate electrode of TFT 
is connected to the gate bus line (gate line) to which TFT driver voltage is 
outputted. 
[0003] 

Drawing 8 is the block diagram showing the important section configuration of the 

conventional liquid crystal display. 

[0004] 

As shown in drawing 8 , the liquid crystal display 100 has the display controller 
1 10 as a display controller, the power circuit 120 as a power unit for a display, 
and the display panel 130 with display 130a. 
[0005] 

A display controller 110 outputs various signals, such as reception and an 
indicative data (status signal), for the I/O (Input/Output) signal outputted from the 
external system controller 200 to a display panel 130. 
[0006] 

From each output terminal, a power circuit 120 outputs source reference voltage 
to the source electrode (picture element electrode) of TFT of each picture 
element section in a display panel 130, outputs common reference voltage to the 
common electrode of the picture element section, and outputs a gate High 
electrical potential difference (gate high electrical potential difference) and a gate 
Low electrical potential difference (gate low electrical potential difference) to the 
gate electrode of TFT. 



[0007] 

Gate driver 130b to which a display panel 130 drives two or more gate lines GL, 
Two or more picture element sections arranged in the shape of a matrix in the 
location near the intersection of source driver 130c which drives two or more 
source lines SL, and the these gate lines GL and the source line SL, respectively 
It has display 130a connected through TFT (thin film transistor) from the gate line 
GL and the source line SL. Image display is performed by reception and gate 
driver 130b and source driver 130c in display 130a in various signals, such as an 
indicative data outputted by the display controller 110, and the above-mentioned 
predetermined output voltage outputted from a power circuit 120. 
[0008] 

Drawing 9 is the timing chart of each signal level impressed to the display panel 

of the liquid crystal display of drawing 8 . 

[0009] 

The picture element applied voltage, common electrical potential difference, and 
source electrical potential difference which are shown in drawing 9 are impressed 
to each picture element section. Picture element applied voltage is an electrical 
potential difference compounded by the difference of a source electrical potential 
difference and a common electrical potential difference, and turns into pulse-like 
alternating voltage. In order to choose each picture element section for every 
(eye N line; N natural number) line of a display panel 130, gate voltage is 
impressed with a predetermined time interval. 
[0010] 

Moreover, the source / common reference voltage, gate High electrical potential 
difference, and gate Low electrical potential difference which are supplied to a 
display panel 130 are a fixed electrical potential difference at the time of 
actuation. 
[0011] 

Even after changing the source / common reference voltage in a power circuit 
120, a gate High electrical potential difference, and a gate Low electrical potential 



difference into an OFF (OFF) condition, at the liquid crystal display 100 of 
drawing 8 Arrow-head **1 of drawing 9 It is alike, and the charge is held at the 
picture element section electrode (and common electrode) which constitutes 
each picture element section in a display panel 130 in many cases, and this 
charge cannot be eliminated in a short time so that it may be shown. For this 
reason, there is a possibility that an after-image may remain in the image 
currently displayed on display 130a of a liquid crystal display 100, at the time of 
power-source OFF. 
[0012] 

The after-image produced in the display screen of display 130a of such a display 
panel 130 is explained using drawing 10 (a) and drawing 10 (b). As for drawing 
10 (a), the after-image condition of an image that falling of each electrical 
potential difference immediately after changing the source / common reference 
voltage, gate High electrical potential difference, and gate Low electrical potential 
difference of a power circuit 120 into an OFF (OFF) condition and image drawing 
of a standup condition, and drawing 10 (b) are displayed on display 130a of the 
display panel 130 at that time is shown. 
[0013] 

Since falling and the standup of the source / common reference voltage which 
are supplied to a display panel 130 change gently as shown in drawing 10 (a), as 
the charge in a picture element has not fully fallen out, for example, it is shown in 
drawing 10 (b), an after-image arises. 
[0014] 

Moreover, since it is cell actuation when a liquid crystal display 100 is used for 
the display of portable equipments, such as a cellular-phone machine, low- 
power-ization is required. For this reason, since actuation by low frequency is 
needed and, as for the liquid crystal display 100, the holding power of the charge 
of the image display sake by the status signal of each picture element section in 
the display panel 130 of a liquid crystal display 100 is high in this case, the 
above-mentioned problem of the image remainder is still more remarkable. 



[0015] 

Then, as it is shown in drawing 11 in order to solve such a problem of the image 
remainder for example, the discharge circuit which discharges an unnecessary 
charge is proposed. 
[0016] 

Although the source / common reference voltage, gate High electrical potential 
difference, and gate Low electrical potential difference which were generated in 
the booster circuit 140 in a power circuit 120 are outputted to a display panel 130 
from a power circuit 120 as each output voltage in the discharge circuit of 
drawing 1 1 , the discharge resistance R and Capacitor C are connected to output 
wiring connected between the output terminal and input terminal of a display 
panel 130 between GND (ground) at juxtaposition. A booster circuit 140 
generates the source / common reference voltage, a predetermined gate High 
electrical potential difference, or a predetermined gate Low electrical potential 
difference based on the input voltage from the outside, respectively. 
[0017] 

This discharge circuit (the discharge resistance R and parallel circuit of Capacitor 
C) discharges the unnecessary charge with which a power circuit 120 remains in 
each picture element section in a display panel 130 also when the source / 
common reference voltage, a gate High electrical potential difference, and a gate 
Low electrical potential difference are turned off to GND (ground). The image 
remainder on the display screen is canceled by this. 
[0018] 

Moreover, as shown in the patent reference 1 at drawing 13 , in order to prevent 
the abnormalities in a display arising when the electrical-potential-difference 
wave impressed to display-panel LCD at the time of power-source OFF falls 
gradually, before the electrical potential difference of a power-source line 
descends, the liquid crystal actuation circuit in which the circuit 200 which 
extinguishes the applied voltage to display-panel LCD was established is 
indicated. DC power supply DC are connected to the power supply terminal A of 



the liquid crystal driver DR through Diode D and an electric power switch SW, 
and, as for this liquid crystal actuation circuit, Capacitor C is connected with the 
power supply terminal A of the liquid crystal driver DR between Grounds GNd. 
Although the power supply terminal A of the liquid crystal driver DR is in a 
voltage drop by discharge from Capacitor C when an electric power switch SW is 
opened and connection between DC power supply DC and the liquid crystal 
driver DR is intercepted, this is prevented by Diode D and the current from 
Capacitor C does not flow into signal terminal A 1 . For this reason, the signal level 
of signal terminal A' descends ahead of the electrical potential difference of a 
power supply terminal A. Before the electrical potential difference of the power- 
source line connected to the power supply terminal A of the liquid crystal driver 
DR descends by this, the applied voltage to display-panel LCD is set to OV. 
[0019] 

Moreover, the liquid crystal display had the scan continuation circuit which a scan 
electrode actuation circuit is operated and is continued in the scan of a scan 
pulse is indicated until a scan pulse voltage falls to below the activation display 
threshold electrical potential difference of a liquid crystal layer after suspending 
the output of supply voltage of operation in order to suppress in it the linear 
display defect in_which it appears on a screen, when an electric power switch is 
turned off or turned on in the patent reference 2. Thus, also after stopping an 
operating voltage power source, by continuing scanning a scan pulse, the direct- 
current-voltage component which fell more can remain, and the phenomenon in 
which a linear display appears can be prevented. 
[0020] 

[Patent reference 1] 

JP,61-162029,A 

[0021] 

[Patent reference 2] 

JP,6-160806,A 

[0022] 



[Problem(s) to be Solved by the Invention] 

If the resistance of the discharge resistance R tends to be set up low and it is 
going to perform falling of a power source steeply so that the unnecessary 
charge which remains in each picture element section in a display panel 130 may 
be made to discharge sufficiently quickly to GND (ground) with the conventional 
configuration shown in above-mentioned drawing 11 For this discharge 
resistance R, an about 0.1mA current will always flow at the time of actuation, the 
power consumption of the liquid crystal display 100 whole will increase about 
1.0mW, and low-power-ization is checked. Thus, when falling of a power source 
was performed steeply and it was going to cancel the image remainder on the 
display screen, it had the problem that power consumption will cause an 
increment. When the resistance of the discharge resistance R is made 
comparatively high from a viewpoint of power consumption, moreover, arrow- 
head **2 of drawing 12 It is alike, and since falling and the standup of a power 
source are loose, the charge in a picture element has not fully fallen out, and it is 
easy to generate the problem of the charge remainder, so that it may be shown. 
[0023] 

Moreover, the driver IC for liquid crystal actuation prepared in the display panel 
130 depending on the discharge conditions of each picture element section may 
be destroyed by latch rise etc. Just this was insufficient although there was also 
the approach of inserting diode in the output stage of the driver IC for liquid 
crystal actuation as a cure to this latch rise etc. That is, when bringing down a 
main power supply, the electrical potential difference became instability, and it 
had the problem of destroying the actuation driver of a display. 
[0024] 

Furthermore, the effect by the cloth talk will appear in each picture element 
section at the time of the discharge from output wiring only by making the 
unnecessary charge which remains in each picture element section in a display 
panel 130 by the discharge circuit shown in drawing 1 1 discharge to GND 
(ground). Although the unnecessary charge which remains to a picture element 



) 



electrode side by sensing the OFF state (drop) of a main power supply, and 
impressing a High electrical potential difference to the gate electrode of TFT of 
the picture element section to the problem of this cloth talk was made to 
discharge to GND (ground), arrow-head **3 of drawing 12 That it is alike, and the 
discharge from this picture element electrode side is dependent on the final state 
(display image) of the display in front of power-source OFF so that it may be 
shown, and arrow-head **4 of drawing 12 It is alike, and since the High electrical- 
potential-difference period is unfixed, the conducting period (charge omission 
period) from the picture element section cannot be adjusted by power-source 
OFF, so that it may be shown. For this reason, arrow-head **1 of drawing 9 It 
comes out and there is a problem of being easy to generate the charge 
remainder, like the shown part. 
[0025] 

Namely, it sets at the time of discharge of the residual charge of the picture 
element section as shown in the timing chart ( drawing 12 ) of each signal level 
impressed to the display panel 130 of drawing 11 . While falling and the start by 
the side of plus (+) of picture element applied voltage and minus (-) are 
dependent on the final state of the image display in front of power-source OFF 
Since the period which impresses a High electrical potential difference to the 
gate electrode of TFT is not fixed (High period indeterminate), the conducting 
period of the residual charge of the picture element section cannot be adjusted, 
and the image remainder has not been solved thoroughly. That is, in the display 
screen, a picture element charge did not fall out to homogeneity, but it had the 
problem that the image remainder happens, and the problem that an adverse 
effect (cloth talk) will appear in a display because an electrical potential 
difference falls quickly since parasitic capacitance exists between each picture 
element section and a power circuit 120. 
[0026] 

furthermore, with the small liquid crystal display (small liquid crystal module) 
used for small personal digital assistants, such as the present cellular-phone 



machine, it awaited at the time of output OFF (a call — waiting), and also in the 
condition, since a main power supply was an ON state, it had a possibility that 
analog voltage may be impressed to a source bus line, and had the problem that 
the dependability of a liquid crystal display fell. 
[0027] 

Moreover, by the above-mentioned patent reference 1 and 2, although the 
abnormalities in a display produced at the time of power-source OFF are 
prevented, each problem explained above is not solved. That is, as shown in 
drawing 14 , in picture element section applied voltage, discharge is dependent 
on the display image in front of power-source OFF, a charge omission period 
(High period) is unfixed, and with the risk of a latch rise, since power-source 
falling is loose, it is easy to generate the charge remainder of the picture element 
section, and an after-image is displayed in power-source OFF. 
[0028] 

This invention solves the above-mentioned conventional problem, realizes low- 
power-ization at the time of actuation, and it aims at offering the power unit for a 
display which can aim at improvement in dependability of a display, and the 
image display device using it while it prevents the after-image after power-source 
OFF, and a latch rise. 
[0029] 

[Means for Solving the Problem] 

the output voltage of 1 or plurality predetermined in the power unit for a display of 
this invention — an output or an output halt - it consists of an electrical-potential- 
difference generation means made controllable and a switching means 
established between the outgoing end of this predetermined output voltage, and 
the predetermined reference potential edge, and controls from OFF to ON at the 
time of halt control of this electrical-potential-difference generation means, and 
the above-mentioned object is attained by that. Moreover, in the power unit for a 
display which has an electrical-potential-difference generation means to generate 
predetermined output voltage, an active element is prepared at least between the 



y outgoing ends and the ground connection edges which output output voltage, 
based on an input-control signal, the power unit for a display of this invention 
carries out halt control of the output by the electrical-potential-difference 
generation means while ON control of the active element is carried out, and the 
above-mentioned object is attained by that. 
[0030] 

Moreover, preferably, in the power unit for a display of this invention, based on 
an input-control signal, it succeeds in the output or output halt control of said 
electrical-potential-difference generation means, and succeeds in the on-off 
control of said switching means. Moreover, the resistance element is preferably 
prepared between the switching means in the power unit for a display of this 
invention, the reference potential edge, or/and said outgoing end. 
[0031] 

The image display device of this invention has the power unit for a display given 
in any of claims 1-3 they are, the display controller which outputs a status signal, 
and the display which performs image display with this status signal and said 
output voltage, and the above-mentioned object is attained by that. Moreover, 
preferably, two or more picture element sections are connected through a 
transistor from a gate line and a source line, respectively, these two or more 
picture element sections are arranged in the shape of a matrix in the location 
near the intersection of this gate line and a source line, respectively, and the 
display in the image display device of this invention is constituted. 
[0032] 

Moreover, preferably, based on a predetermined power-source off first call, after 
the display controller in the image display device of this invention impresses the 
picture element applied voltage which is 0 (V) or a predetermined electrical- 
potential-difference value beyond 1 level period to each picture element section 
and performs mask writing, it outputs said input-control signal to said power unit 
for a display, and stops the current supply from this power unit for a display. 
[0033] 



The display controller by which the image display device of this invention outputs 
a status signal, Two or more picture element sections which perform image 
display are connected [ by this status signal ] through a transistor from a gate line 
and a source line, respectively. These two or more picture element sections have 
the display arranged in the shape of a matrix in the location near the intersection 
of this gate line and a source line, respectively. This display controller After 
impressing the picture element applied voltage which is 0 (V) or a predetermined 
electrical-potential-difference value beyond 1 level period to each picture element 
section and performing mask writing based on a predetermined power-source off 
first call, halt control of the current supply is carried out to this display, and the 
above-mentioned object is attained by that. 
[0034] 

Moreover, the predetermined picture element applied voltage impressed to each 
picture element section at the time of the mask writing in the image display 
device of this invention is an electrical potential difference of the Nor Marie 
condition preferably. Moreover, each applied voltage of the common electrode 
which is the source electrode and counterelectrode which are a picture element 
electrode of each picture element section is preferably made the same at the 
time of the mask writing in the image display device of this invention. 
Furthermore, preferably, in the image display device of this invention, while said 
source electrode and common electrode are grounded by ground potential before 
a halt of said current supply after mask writing, fixed period impression of the 
high-level electrical potential difference is carried out at the part or all the gate 
electrodes on said gate line. 
[0035] 

Moreover, the predetermined output voltage in the image display device of this 
invention is in any preferably among a gate low electrical potential difference, a 
gate high electrical potential difference, the source / common reference voltage, 
this gate low electrical potential difference and a gate high electrical potential 
difference, this source / common reference voltage, and a gate low electrical 



potential difference, and a gate high electrical potential difference. 
[0036] 

Moreover, the predetermined reference potential edge in the image display 
device of this invention is a ground connection edge preferably. The 1st switching 
means connected to the outgoing end of this gate low electrical potential 
difference when said predetermined output voltage contained a gate low 
electrical potential difference lower than a ground electrical potential difference 
and a gate high electrical potential difference higher than a ground electrical 
potential difference, It is controlled so that the standup of this gate low electrical 
potential difference becomes loose compared with the 2nd switching means 
connected to the outgoing end of this gate high electrical potential difference in 
falling of this gate high electrical potential difference at the time of ON of these 
1st and 2nd switching means. Moreover, preferably, the 1st and 2nd switching 
means of an account in the image display device of this invention are active 
elements, and they are controlled so that the standup of this gate low electrical 
potential difference becomes loose compared with falling of this gate high 
electrical potential difference with the component property of this active element. 
Furthermore, the resistance element is preferably prepared between the 1st 
switching means in the image display device of this invention, said ground 
connection edge, or/and the outgoing end of said gate low electrical potential 
difference. Furthermore, it has further preferably the 1st resistance element 
prepared between the 1st switching means in the image display device of this 
invention, said ground connection edge, or/and the outgoing end of said gate low 
electrical potential difference, and the 2nd resistance element prepared between 
said 2nd switching means and said ground connection edge, or/and the outgoing 
end of said gate high electrical potential difference, and the resistance of the 1st 
resistance element is larger than the resistance of the 2nd resistance element. 
[0037] 

The above-mentioned configuration explains the operation hereafter. 
[0038] 



Since the active element as a switching means is an OFF state and leakage 
current does not flow regularly to the ground connection edge as a reference 
potential edge at the time of power-source actuation, as for the power unit for a 
display of this invention, low-power-ization is realized. 
[0039] 

Moreover, at the time of power-source OFF, maintaining a low power, since an 
active element constitutes a discharge circuit from an ON state, ************ can 
do supply voltage steeply, the charge which remained in the picture element 
section can be discharged, and after-image generating can be prevented. And 
since the discharge resistance connected with the active element or the active 
element at the serial at this time works also as a current control means, a latch 
rise may also be prevented. 
[0040] 

Furthermore, since the power-outlet edge is grounded, at the time of power- 
source OFF, there is no possibility that analog voltage may be impressed to a 
source bus line like before, and improvement in dependability of a display can be 
aimed at at it. 
[0041] 

Moreover, when performing mask writing, if the predetermined picture element 
applied voltage impressed to each picture element section at the time of mask 
writing is a fixed low battery of the Nor Marie condition (Nor Marie White or Nor 
Marie Black), it will become possible [ canceling the image remainder more 
easily ]. Moreover, if high period control of gate voltage is performed after mask 
writing, it will become possible to be more fully able to discharge the charge 
which remains in the picture element section, and to cancel the image remainder. 
[0042] 

[Embodiment of the Invention] 

Hereafter, the operation gestalten 1 and 2 and the operation gestalt 3 are 
explained about the case where the power unit for a display of this invention is 
applied to a liquid crystal display, referring to a drawing. 



(Operation gestalt 1) 

Drawing 1 is the block diagram showing the important section configuration in the 

operation gestalt 1 of the liquid crystal display of this invention. 

[0043] 

In drawing 1 , the liquid crystal display 10 has the display controller 1 1 as a 
display controller, the power circuit 12 as a power unit for a display, and the 
display panel 13 with display 13a. 
[0044] 

A display controller 11 outputs the power-source OFF (OFF) advance notice 
signal as an input-control signal to a power circuit 12 while outputting various 
signals, such as reception and an indicative data, for an I/O (Input/Output) signal, 
a power-source OFF (OFF) first call, etc. which are outputted from the external 
system controller 20 to a display panel 13. 
[0045] 

The power circuit 12 has the discharge circuit 14 which consists a power-source 
OFF (OFF) advance notice signal etc. of FET-SW(switching means which 
consists of FET transistor) 14a turned off from an ON state, and resistance 14b 
connected to it at the serial based on reception and its power-source OFF 
advance notice signal from the display controller 1 1. In addition, although 
resistance 14b is prepared here between the ground connection edges as FET- 
SW14a and a reference potential end connection, resistance 14b may be 
prepared between the voltage-output edges of FET-SW14a and a power circuit, 
and may be prepared in both. 
[0046] 

FET-SW14a and resistance 14b are connected between each output terminal of 
a power circuit 12, and GND (ground edge). A power circuit 12 outputs a gate 
High electrical potential difference (gate high electrical potential difference) and a 
gate Low electrical potential difference (gate low electrical potential difference) to 
each gate electrode of TFT for every gate line GL while outputting source 
reference voltage and common reference voltage (source, common reference 



voltage) from each of that output terminal to TFT and the common electrode of 

each picture element section in a display panel 13, respectively. 

[0047] 

Gate driver 13b to which a display panel 13 drives two or more gate lines GL, 
Two or more picture element sections arranged in the shape of a matrix in the 
location near the intersection (rectangular section) of source driver 13c which 
drives two or more source lines SL, and the two or more gate lines GL and the 
source line SL, respectively It has display 13a connected through TFT (thin film 
transistor) from the gate line GL and the source line SL. various signals for a 
display, such as an indicative data outputted by the display controller 11, — and 
Image display is performed by reception and gate driver 13b and source driver 
13c in display 13a in the above-mentioned predetermined output voltage (the 
source / common reference voltage, a gate High electrical potential difference, 
and gate Low electrical potential difference) outputted from a power circuit 12. 
[0048] 

Drawing 2 is drawing showing the operating state of FET-SW14a of drawing 1 . 
[0049] 

As shown in drawing 2 , FET-SW14a will be in an OFF state, if it will be turned on 
if the power-source OFF advance notice signal of an active state (High level) is 
inputted from a display controller 11, and a power-source OFF advance notice 
signal is set to Low level. Therefore, FET-SW14a will perform ON / off actuation 
based on a power-source OFF advance notice signal, will be in an OFF state at 
the time of actuation of a liquid crystal display 10, and will be in an ON state at 
the time of a halt of a liquid crystal display 10. 
[0050] 

Drawing 3 is the circuit diagram showing the important section configuration of 

the power circuit 12 of drawing 1 . 

[0051] 

As shown in drawing 3 , the power circuit 12 has the discharge circuit 14 
(although you may consist of only FET-SW14a, resistance 14b shall be included 



here) which consists of FET-SW14a and resistance 14b, and the booster circuit 
15 (or a booster circuit explains by the pressure-lowering circuit and here) as an 
electrical-potential-difference generation means. In addition, Capacitor C is 
connected to the circuit 14 and juxtaposition which consist of FET-SW14a and 
resistance 14b between output wiring and GND (ground edge) from a power 
circuit 12. 
[0052] 

As for the discharge circuit 14 which consists of FET-SW14a and resistance 14b, 
for example, the drain terminal and the source terminal are connected between 
the output terminal of a booster circuit 15, and GND (ground edge), respectively. 
The power-source OFF advance notice signal as an input-control signal is 
inputted into the gate terminal of FET-SW14a. Therefore, when FET-SW14a is 
an ON state or an OFF state, the booster circuit 15 is turned on [ an OFF state 
or ] reversely [ the ]. In addition, adjustment of the resistance of resistance 14b 
can adjust discharge speed. 
[0053] 

A booster circuit 15 generates predetermined electrical potential differences, 
such as the source / common reference voltage outputted to each output terminal 
of a power circuit 12, respectively, a gate High electrical potential difference, and 
a gate Low electrical potential difference, based on the input voltage from the 
outside. A booster circuit 15 will be turned on if it will be in an OFF state if the 
power-source OFF advance notice signal of an active state (High level) is 
inputted, and a power-source OFF advance notice signal is set to Low level. 
[0054] 

The charge currently held at each picture element section electrode and common 
electrode of each picture element section in a display panel 13 to drawing 6 by 
using FET-SW14a, after each output voltage to the display panel 13 in a liquid 
crystal display 10 is made an OFF state by the above by the power circuit 12 as 
a power unit for a display of this invention Arrow-head **5 It comes out, and 
picture element applied voltage can be made to be able to discharge in a short 



time, and the image remainder at the time of power-source OFF can be canceled 
so that it may be shown. Since the resistance of resistance 14b established 
between the source terminal of FET-SW14a and GND (ground) can adjust the 
charging time value of residual charge to the time amount of arbitration, it can 
make the charge which remains in the picture element section able to discharge 
enough, and can cancel the image remainder at the time of power-source OFF. 
[0055] 

The condition that this image remainder is solved is explained using drawing 4 
(a) and drawing 4 (b). As for drawing 4 (a), the after-image of the image with 
which falling of each electrical potential difference immediately after making the 
source / common reference voltage, gate High electrical potential difference, and 
gate Low electrical potential difference of a power circuit 12 into an OFF state 
and the image of a standup condition, and drawing 4 (b) are displayed on the 
display panel 13 at that time is shown. 
[0056] 

As shown in drawing 4 (a), since falling changes steeply and residual charge is 
discharged or charged promptly, as shown in drawing 4 (b), the image remainder 
does not produce at all the source / common reference voltage supplied in a 
display panel 13. 
{0057] 

Falling or the standup of a gate High electrical potential difference and a gate 
Low electrical potential difference to drawing 6 by using FET-SW14a here Arrow- 
head **6 It came out, and the start of a gate Low electrical potential difference is 
set up so that it may become somewhat loose compared with falling of a gate 
High electrical potential difference, so that it may be shown. In addition, in order 
to realize this, the current characteristic (component property of an active 
element) of FET (field-effect transistor) of FET-SW14a itself may be used, the 
electrical-potential-difference value (power-source OFF advance notice signal) 
inputted into the gate is changed, and it may be made for FET itself to have 
resistance, and you may constitute so that two large and small resistance may be 



prepared and each may be chosen by two FET. Here, a lot of [ rapidly ] currents 
cannot flow now easily due to the current characteristic of FET of FET-SW14a 
itself [each ]. 
[0058] 

If it does in this way, by distinguishing falling or the standup of a gate High 
electrical potential difference or a gate Low electrical potential difference as 
mentioned above, and setting it up using FET-SW14a, it can prevent that a liquid 
crystal actuation driver IC will be in abnormal conditions, such as a latch rise, and 
a liquid crystal actuation driver IC will be protected. 
[0059] 

Drawing 5 (a) and drawing 5 (b) are drawings showing falling and the standup 
condition of a gate High electrical potential difference and a gate Low electrical 
potential difference, respectively, drawing 5 (a) is drawing at the time of using 
FET-SW14a and resistance 14b of this invention (those with a sequence), and 
drawing 5 (b) is drawing at the time of driving FET-SW14a simply (with no 
sequence). 
[0060] 

Since the start of a gate Low electrical potential difference was not able to be set 
to the case (with no sequence) of having driven FET-SW14a of a switch simply 
so that it may become somewhat loose compared with falling of a gate High 
electrical potential difference as shown in drawing 5 (b), the abnormal condition 
by latch rise etc. had arisen in the liquid crystal actuation driver IC. 
[0061] 

Moreover, since a liquid crystal display 10 can prevent the steady leakage 
current which flows through Resistance R by FET-SW14a being an OFF state, 
while it realizes low-power-ization at the time of actuation, the power circuit 12 of 
this invention can discharge enough the residual charge at the time of power- 
source OFF, and can cancel the image remainder. 
[0062] 

Drawing 6 is the timing chart of each signal level impressed to the display panel 



13 of drawing 1 . 
[0063] 

The picture element applied voltage, common electrical potential difference, and 
source electrical potential difference which are shown in drawing 6 are impressed 
to each picture element section. Picture element section applied voltage is an 
electrical potential difference compounded by the difference of a source electrical 
potential difference and a common electrical potential difference, and turns into 
pulse-like alternating voltage. In order to choose each picture element section for 
every line of a display panel 13, gate voltage is impressed with a predetermined 
time interval. 
[0064] 

The source / common reference voltage, gate High electrical potential difference, 
and gate Low electrical potential difference which are inputted into a display 
panel 13 from a power circuit 12 are a fixed electrical potential difference at the 
time of actuation, as shown in drawing 6 . 
[0065] 

It does not leave the after-image of an image to the display panel 13 of an OFF 
state by making FET-SW14a into an ON state by the above, if a liquid crystal 
display 10 receives the power-source OFF advance notice signal with which a 
power circuit 12 makes an OFF state the source / common reference voltage, a 
gate High electrical potential difference, and a gate Low electrical potential 
difference as shown in drawing 4 , and making the charge currently held at each 
picture element section electrode and common electrode of each picture element 
section in a display panel 13 discharge to a ground side promptly. 
(Operation gestalt 2) 

It is the case (mask writing) where the fixed electrical potential difference of 0 (V) 
or arbitration is impressed to each picture element section in a display panel 13 
as picture element applied voltage with this operation gestalt 2 based on the 
power-source OFF first call outputted from a system controller 20. 
[0066] 



In the operation gestalt 2 of the liquid crystal display of this invention, drawing 7 
is the timing chart of each signal level impressed to the display panel, when 
impressing the fixed electrical potential difference of 0 (V) or arbitration to each 
picture element section in a display panel 13 as picture element applied voltage 
(mask writing). In addition, the block diagram showing the important section 
configuration in the operation gestalt 2 of liquid crystal display 1 0A of this 
invention in drawing 15 is shown, and the same sign is given to the member 
which does so the same operation effectiveness as drawing 1 . 
[0067] 

First, as shown in drawing 7 , based on the power-source OFF first call outputted 
to display controller 1 1 A from system controller 20A, the fixed electrical potential 
difference of 0 (V) or arbitration is impressed to each picture element section in a 
display panel 13 as picture element applied voltage (mask writing), and picture 
element applied voltage turns into a fixed electrical potential difference of the Nor 
Marie condition (Nor Marie White or Nor Marie Black). In this case, the time 
amount which the charge which each picture element section holds is equalized 
mostly, and performs mask writing should just be for example, beyond a 1 level 
period. If mask write-in time amount is under a 1 level period, there is a 
possibility that the liquid crystal of each picture element section may not answer. 
[0068] 

Moreover, since it is necessary to perform mask writing on the whole screen, by 
actuation, the time amount beyond 1 vertical period is usually taken, but if it is 1 
level period at least since mask writing can be performed on all lines at once 
when all gate electrodes are set to High (it is a selection condition about all gate 
lines), it can write in enough. 
[0069] 

By establishing a mask write-in period, to drawing 7 , thus, arrow-head **7 It will 
come out, and falling and the standup by the side of plus (+) of picture element 
applied voltage and minus (-) will not be dependent on the final state of the 
image display in front of power-source OFF at the time of discharge of the 



residual charge of the picture element section after power-source off [ in a 

display panel 13 ] so that it may be shown. 

[0070] 

Next, a gate High electrical potential difference is impressed to the gate electrode 
of the gate line of all in a display panel 13 (or part), and a common electrode and 
a source electrode are grounded in the meantime. Thereby, the charge currently 
held at the picture element electrode and common electrode of each picture 
element section of a display panel 13 discharges. 
[0071] 

The charging time value of residual charge to drawing 7 Arrow-head **8 Since it 
can come out, and it can adjust to the time amount of arbitration by controlling 
the period which impresses a high-level electrical potential difference to a gate 
electrode after mask writing (digital control) so that it may be shown, the charge 
which remains in the picture element section can be discharged enough, and the 
image remainder can be canceled. 
[0072] 

Furthermore, based on the power-source OFF advance notice signal outputted 
by the display controller 1 1 , the booster circuit 15 in a power circuit 12 will be in 
an OFF state, the source / common reference voltage, a gate High electrical 
potential difference, and a gate Low electrical potential difference are made into 
an OFF state, and FET-SW14a is turned on. The discharge process using FET- 
SW14a of a power circuit 12 is started by this, and the output voltage (gate High 
electrical potential difference) of each gate line descends to GND (ground) 
potential by it. therefore, it awaits at the time of the output OFF (a call - waiting) 
in a cellular-phone machine etc., and even when a main power supply is an ON 
state in a condition, there is no possibility that analog voltage may be impressed 
to a source bus line like before, and improvement in the dependability of a liquid 
crystal display is achieved. 
[0073] 

As mentioned above, it is further effective from the case where the direction of 



the discharge of the residual charge in each picture element section of a display 
panel 13 based on the power-source OFF first call and power-source OFF 
advance notice signal which were shown in drawing 7 is based only on a power- 
source OFF advance notice signal. 
[0074] 

Moreover, if the sequence is given to discharge and charge of a gate power 
source as shown also in drawing 17 , there will be no risk of a latch rise. In 
addition, as for a sequence, it is optimal to bring a gate low power source to GND 
potential (ground potential) later than a gate high power source. Moreover, 
maintaining a super-low power, ************ can do a power source steeply and 
the charge remainder can be canceled. 
(Operation gestalt 3) 

It is the case where discharge enough the charge which remains in the picture 
element section by mask writing and High period control of gate voltage like the 
above-mentioned operation gestalt 2 with this operation gestalt 3, and the image 
remainder is canceled, and is the case where a resistance element (resistance 
element of the conventional example) is used instead of FET-SW14a of the 
above-mentioned operation gestalten 1 and 2. In addition, the block diagram 
showing the important section configuration in the operation gestalt 3 of liquid 
crystal display 10B of this invention in drawing 16 is shown, and the same sign is 
given to the member which does so the same operation effectiveness as drawing 
1 . 

[0075] 

After display controller 11B as a display controller impresses the picture element 
applied voltage which is 0 (V) or a predetermined electrical-potential-difference 
value beyond 1 level period to each picture element section and performs mask 
writing based on the predetermined power-source OFF (OFF) first call of system 
controller 20B, it carries out halt control of the current supply from power circuit 
12B to power indication section 13a based on an OFF (OFF) advance notice 
signal. In this case, the predetermined picture element applied voltage impressed 



0 



to each picture element section at the time of mask writing is a fixed electrical 
potential difference of the Nor Marie condition (Nor Marie White or Nor Marie 
Black). Moreover, each applied voltage of the common electrode which is the 
source electrode and counterelectrode which are a picture element electrode of 
each picture element section is made the same like the above-mentioned 
operation gestalt 2 at the time of mask writing. Moreover, like the above- 
mentioned operation gestalt 2, after mask writing, while a source electrode and a 
common electrode are grounded before halt control of current supply, fixed 
period (High period) impression of the high-level electrical potential difference is 
carried out at the gate electrode on [ all ] the gate line GL. 
[0076] 

Since digital control of the charge omission period (High period) is carried out 
and it can be set as the time amount of arbitration with the above-mentioned 
operation gestalten 2 and 3 by the above as shown in drawing 17 (with [ in the 
above-mentioned operation gestalt 2 / in those with a sequence, and the above- 
mentioned operation gestalt 3 ] no sequence), the charge remainder of the 
picture element section is cancelable. In this case, since the mask write-in period 
is established, it is not dependent on the last display image, and a charge can be 
uniformly discharged on the whole screen. In addition, as for a mask, it is optimal 
at the time of no MARI White mode to write in with the liquid crystal applied 
voltage below a black display at the time of the liquid crystal applied voltage 
below a white display and NOMA reeve rack mode. 
[0077] 

In this case, maintaining a super-low power like the above-mentioned operation 
gestalten 1 and 2, since a resistance element (resistance element of the 
conventional example) is used instead of FET-SW14a of the above-mentioned 
operation gestalten 1 and 2, ****** and the charge which remains in the picture 
element section by High period control of gate voltage after mask writing even if it 
cannot rise can be steeply discharged enough in a power source, and the image 
remainder can be canceled. The resistance of the resistance element for 



discharge or charge used at this time will not check low electrification compared 
with the conventional example, if it is made into the resistance of the resistance 
element shown in the conventional example more than an EQC. 
[0078] 

In addition, also when carrying out power-source OFF after mask writing, if the 
predetermined picture element applied voltage impressed to each picture 
element section at the time of mask writing is a fixed low battery of the Nor Marie 
condition (Nor Marie White or Nor Marie Black), the image remainder may be 
canceled easily. 
[0079] 

[Effect of the Invention] 

While aiming at the after-image after power-source off, and prevention of a latch 
rise by the active element of a switching means being connected at least 
between a voltage-output terminal and a ground edge by the above according to 
this invention, and performing actuation from which an active element is turned 
on and a voltage output is turned off by it, low-power-ization at the time of 
actuation is realizable. 
[0080] 

Moreover, when performing mask writing, if the predetermined picture element 
applied voltage impressed to each picture element section at the time of mask 
writing is a fixed low battery of the Nor Marie condition (Nor Marie White or Nor 
Marie Black), it can cancel the image remainder more easily. Moreover, if high 
period control of gate voltage is performed after mask writing, the charge which 
remains in the picture element section can more fully be discharged, and the 
image remainder can be canceled. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the important section configuration in 
the operation gestalt 1 of the liquid crystal display of this invention. 
[Drawing 2] It is drawing showing the operating state of FET-SW of drawing 1 . 
[Drawing 3] It is the circuit diagram showing the important section configuration of 



the power circuit of drawing 1 . 

[Drawing 4] It is drawing in which the source / common reference voltage, gate 
High electrical potential difference, and gate Low electrical potential difference by 
which (a) is supplied to the display panel of drawing 1 show the after-image of 
the image with which image drawing of the falling condition of each electrical 
potential difference immediately after being made an OFF state and (b) are 
displayed on the display panel at that time. 

[Drawing 5] Drawing showing falling and the standup condition of the source / 
common reference voltage supplied to a display panel when FET-SW of drawing 
1 and resistance are used for (a), a gate High electrical potential difference, and 
a gate Low electrical potential difference, and (b) are drawings showing falling 
and the standup condition of the source / common reference voltage supplied to 
the display panel at the time of driving FET-SW simply, a gate High electrical 
potential difference, and a gate Low electrical potential difference. 
[Drawing 6] It is the timing chart of each signal level impressed to the display 
panel of the liquid crystal display of drawing 1 . 

[Drawing 7] In the operation gestalt 2 of the liquid crystal display of this invention, 
when impressing the fixed electrical potential difference of 0 (V) or arbitration to 
each picture element section in a display panel as picture element section 
applied voltage (mask writing), it is the timing chart of each signal level 
impressed to the display panel. 

[Drawing 8] It is the block diagram showing the important section configuration of 
the conventional liquid crystal display. 

[Drawing 9] It is the timing chart of each signal level impressed to the display 
panel of the liquid crystal display of drawing 8 . 

[Drawing 10] It is drawing showing the after-image of the image with which (a) is 
displayed on the enlarged drawing of the falling condition of the picture element 
section applied voltage of each picture element section of the display panel of the 
conventional liquid crystal display, and (b) is displayed on the display panel at 
that time. 



[Drawing 11] It is the block diagram showing another example of the important 
section configuration of the conventional liquid crystal display. 
[Drawing 12] It is the timing chart of each signal level impressed to the display 
panel of the liquid crystal display of drawing 1 1 . 

[Drawing 13] It is the circuit diagram showing the important section configuration 
of the patent reference 1 . 

[Drawing 14] It is a timing chart at the time of assuming each signal level 
impressed to the display panel of the patent reference 1 and 2. 
[Drawing 15] It is the block diagram showing the important section configuration 
in the operation gestalt 2 of the liquid crystal display of this invention. 
[Drawing 16] It is the block diagram showing the important section configuration 
in the operation gestalt 3 of the liquid crystal display of this invention. 
[Drawing 17] It is a timing chart for explaining the effectiveness of the operation 
gestalt 3 of the liquid crystal display of drawing 16 using an example of the timing 
chart of each signal level impressed to the display panel of the liquid crystal 
display of drawing 15 . 
[Description of Notations] 

10, 10A, 10B Liquid crystal display 

11, 1 1 A, 1 1B Display controller (display controller) 

12 12B Power circuit (power unit for a display) 

13 Display Panel 
13a Display 

14 Discharge Circuit 

14a FET-SW (switching means) 
14b and 14B Resistance 

15 Booster Circuit (Electrical-Potential-Difference Generation Means) 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the important section configuration in 
the operation gestalt 1 of the liquid crystal display of this invention. 
[Drawing 2] It is drawing showing the operating state of FET-SW of drawing 1 . 
[Drawing 3] It is the circuit diagram showing the important section configuration of 
the power circuit of drawing 1 . 

[Drawing 4] It is drawing in which the source / common reference voltage, gate 
High electrical potential difference, and gate Low electrical potential difference by 
which (a) is supplied to the display panel of drawing 1 show the after-image of 
the image with which image drawing of the falling condition of each electrical 
potential difference immediately after being made an OFF state and (b) are 
displayed on the display panel at that time. 

[Drawing 5] Drawing showing falling and the standup condition of the source / 
common reference voltage supplied to a display panel when FET-SW of drawing 
1_ and resistance are used for (a), a gate High electrical potential difference, and 
a gate Low electrical potential difference, and (b) are drawings showing falling 
and the standup condition of the source / common reference voltage supplied to 
the display panel at the time of driving FET-SW simply, a gate High electrical 
potential difference, and a gate Low electrical potential difference. 
[Drawing 6] It is the timing chart of each signal level impressed to the display 
panel of the liquid crystal display of drawing 1 . 

[Drawing 7] In the operation gestalt 2 of the liquid crystal display of this invention, 
when impressing the fixed electrical potential difference of 0 (V) or arbitration to 
each picture element section in a display panel as picture element section 
applied voltage (mask writing), it is the timing chart of each signal level 
impressed to the display panel. 

[Drawing 8] It is the block diagram showing the important section configuration of 
the conventional liquid crystal display. 

[Drawing 9] It is the timing chart of each signal level impressed to the display 



panel of the liquid crystal display of drawing 8 . 

[Drawing 10] It is drawing showing the after-image of the image with which (a) is 
displayed on the enlarged drawing of the falling condition of the picture element 
section applied voltage of each picture element section of the display panel of the 
conventional liquid crystal display, and (b) is displayed on the display panel at 
that time. 

[Drawing 11] It is the block diagram showing another example of the important 
section configuration of the conventional liquid crystal display. 
[Drawing 12] It is the timing chart of each signal level impressed to the display 
panel of the liquid crystal display of drawing 1 1 . 

[Drawing 13] It is the circuit diagram showing the important section configuration 
of the patent reference 1 . 

[Drawing 14] It is a timing chart at the time of assuming each signal level 
impressed to the display panel of the patent reference 1 and 2. 
[Drawing 15] It is the block diagram showing the important section configuration 
in the operation gestalt 2 of the liquid crystal display of this invention. 
[Drawing 16] It is the block diagram showing the important section configuration 
in the operation gestalt 3 of the liquid crystal display of this invention. 
[Drawing 17] It is a timing chart for explaining the effectiveness of the operation 
gestalt 3 of the liquid crystal display of drawing 16 using an example of the timing 
chart of each signal level impressed to the display panel of the liquid crystal 
display of drawing 15 . 
[Description of Notations] 

10, 10A, 10B Liquid crystal display 

11, 11 A, 11B Display controller (display controller) 

12 12B Power circuit (power unit for a display) 

13 Display Panel 
13a Display 

14 Discharge Circuit 
14a FET-SW 
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flt EE CD ±E -fe _h # t) IS Y - h W 11 EE © i£ % T *< 9 it ^ T IS ^ K & %> J; ? flp $ n 

[19*91 l 3 ] 

M fa m i <t if? 2 x ^ >y ^ ^ is « » si ? & d > ^gifft^?o^^i#i4tc<fc d m?- 

ffli £ n 3 Iff 91 l 2G4ROHflk«^ScB. 

1 4] 10 

iff ie m i v r^mtmtZT- xmffii$i£rziz/&£zsMmy- h u-nj£<D&tit8it 

© H fc K 5> n ffl 1 Jg fit Hi ? , 

MfS^2X^>y^^®fcMfeT-X^^«S/'c{i/43*t>*MIBy-h^-l'«EECDttl^4Sfc 
CDP^tc^tt&nfc^2S$xm?il«r$e.fcWL, 

^lSfii^?©S*a{iI* s ^2Sfii^?©Sfit{«iD€»±^^IS^«12lBic©ilI#g^^ 
g 0 

[ f£ B£ © ft in & ft 0J5 ] 20 
[ 0 0 0 1 ] 

* i± x Bf 3t © * ffi * ^ j« l r * as tc ««e -r s * ^ ffl * » » a *j «t tf * n % ffl ?s a 

[ 0 0 0 2 ] 

fi£ * , m bb m ^ m. m t* s m > < * ;p # s «• e, n , & ^ * ;i/ ^ tc « s ^ i$wl w- p> n t s 

T (Th i n F 1 1 m Transi s tor : II h7>->'X^) 15 £ *1 T *5 t> 
, ftiftiCSHSiC^liffitatyiffi ( » IrI * ffi ) © Rfl tc » S t7M§ ^§ EP fin £ n 30 
Tlili^ffbnSo If > T F T (i , y - X ft S , Ki/^^Sffi^itfy-ng* 
StSMO S F E TtC=fcoTJg^^nT*5D, T F T© K b > S f& # ifcg }g gfl ©^^«H 

y ( v - x 5 ■< y ) icii^n, TFToy-nga, t f Tmwim&tfmti-s nz>y 
- h a x ^ y y (y-F7^y) !cii?ntt^ 0 

[ 0 0 0 3 ] 
[ 0 0 0 4 ] 

0 8 ic -T «fc d , H S ^ =g g l 0 0 « , Sin>'hD-7!:LtOf>f77 , l/-i'3> 
r- □ — =7 1 1 0 a^fflWiRSBtbTOWSlalKl 2 0 £: , S^gPl 3 0 a £ O g 40 
^ * Jl 1 3 0 t*SLTI/^„ 
[ 0 0 0 5 ] 

f^X/l/^ay 1 1 0 ti , j^aoi/Xfia^Fn - 7 2 0 OfrSW^Sni 

i/o (i npu t/ou t pu t) ft^^stt^D, m m t - $ cm^m^) & 

1I^*S^^U;H 3 ota*f 5. 
[ 0 0 0 6 ] 

Si 13 Eg 1 2 0 « , fttBS«7J:!)*S/U;H 30rt©§iigp©TFTOV-XtI 

(is m « s ) fcay-xsip*flE*a*L, ^^^©^^yaiitc^n^vs^flii^m 

7j L . TFT©y-MIICtty-hH i gh«EE ( V - h /\ ^ « ffi ) feitfy-Ko 
wlE (f - hn-lE) %Ui*t5o 50 



(4) 
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[ 0 0 0 7 ] 

ifx;U;H 3 0«, SK^y- h7f >G L^Ilf^y - h K^-fA 1,3 0 b i:, M 
a<Oy-^7^>S LSHtSy-XK^^/M 3 0 c £: , Ctl^oy- h7^>G L 

n^n, y-h7'fyGL«j:ify-75'f>SLA>6TFT (Ilh7y->*x^) * 

LTgi^^ifcSigP 1 3 0 a L> x 1 0 £> tB 73 2 tl 

« EE £ § EX <3 , y — h K7'C;M 3 0 b 43 «t Zf V — X K 5 1 3 0 c tc J; t)i^g|! 1 
3 0 a CTIf S/T^firfcn5o 

[ 0 0 0 8 ] 10 

19li, 0 8 ©I B B B i^gI©g^^^;HcEPiaS tiz&m^mztD Z -< ^ > * - I- 

[ 0 0 0 9 ] 

& & sr £ « » 0 9 ^ -T *g lit ep 2ra tt j±\ 3tviE*itfy-xiiii9]jDjhs, & 

©32ftt*EEi:3:3o 1 3 0 CD ^ > ( N -f > S ; NlJliSt) © & *g IS 95 

[00 1 0 ] 

%fc. iS/U^V 1 3 0C«t&*nsv-^/3t>S¥«ffi, y-hH i g hSEfcJ; 
tfy- h L o wIEii, Hi tfe^T-If Et*5o 20 
[001 1 ] 

@8©itissg|i oot'ii, tli% i 2otcfettsy-x/3*>si(i«ffi, y - 

h H i ghfEfci^y-FLowtEtfty (OFF) ««E«nft»t, 0 9 © En 
AlTtSti^t^ ^ * >l/ 1 3 0rt©#^^g|5^«fi5c-r§^^g|3a® ( *J .£ ±t il 

V> „ CO fc 46, t*t7*C, iKIS^Sl 1 0 0.0*^9 13 0a Kgf,Sht^ftI 

[0012] 

C © <fc 5 & ^ ^ ^ * ;l/ 1 3 0 © S g|5 1 3 0 a ©g/TiffifcS i;§ii?:B 1 0 (a) US 
ilfgl 0 (b) * m^TMmT Z> o 0 1 0 (a) It , « M 0 Eg 1 20<DV-X/n^>' 30 
S * £E , y-hHl ghffffeitfy-MowfEtfty (OFF) « fH IC S ft fc it 

&©*«jE©:iTD43J:tfji-5±#9:KSi©>r*-^i8K 01 0 (b) « , ^ © uf © s ^ 

^^;H 3 0 © ^ g|S 1 3 0 a t«SJn5B«oaS!««%iLT^«. 
[0013] 

Hi 0 (a) is m -r £ 5 «c , s ^ * ?\> 1 3 0 t^*&sn«y-^/3t yi¥iE©4 
01 0 ( b ) k -r «fc a m & # c & o 

[0014] 

$ re as n & ^ & b 1 0 0 tfm&mm&te z ®m&mm®(Dm7nffiicmm2 tizm-stici* 
w.mmW)r*&zrcibi&ffimmtiittfmjR-&ti2> 0 ccorctt, m n « ^ & b 1 0 0 « , (g jh 40 

$ T* © SS K i£S S t & 0 , c <Dmtr. (SiiiSl l 0 0 Oti;U;V 1 3 0 rtot^l 
6B©£^te#fc*SH#*^fca&©«ffi©«f3f2j#S< 5: o T i/' 1 5 ft 16 (c , M^^if jH 
t> © H3 IS * 5 * * *> © * o T ^ 5 o 
[00 1 5 ] 

* c -c* , c © ct 5 * h it ^ 0 © n * (5? m f 3 fc 46 1 , 0ij tf 0 1 1 tc 5* -r * 5 tc , 

[00 1 6 ] 

01 1 <d wl n m & r* it „ « & m & 1 2ort©m±n]£&i 4,o-ptjs«nfty-7/at> 

»2P«J±. y — h H i g hlEfe±tfy-h L owlEA^ £-m7j«/±£LTffii§![n]ggl 

2 0 £ ^ ^ A 1 3 0tCttS7j£n&*s, ^■OtbTjiS^fc^j^X*;!'! 3 0 © A 7} 4fl3 ? 50 
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r<s ic mm z n tc & ti mm ^ gnd ( t - x ) t co icj&m&in r %> & u ^ ^ 7* v -t c # 
x/ =1 >mmmEE, ? - v h i g his$/ciiy - h l o wis^^nf ns«t5 0 

[00 1 7 ] 

coSfcmOSS (jKlUaRl3J;y*3yf > +>" C © M ?U Ih] Sg ) « , m in 0 s§ 1 2 0 # V - X 

& , g^/^wi/i 3 0F«s©#«&iiia5fi:jse-r«^s&tt?t%GND ( r - x ) ic^«-r§ 

[00 1 8 ] 

* fc> «f ffF 3fc UK l ic fi . Hi 3 ic ^ f «fc 3 ic , fit * 7 Bf lc g ^ A * L C D ic W ta £ ft 10 
^SEES^^^rlcfgT-rsc t£J;oTSSS«A^C5: t % 155 <* fc *6 lc % « « -7 > 
©«£E^BT-r«WStrfc*^-'<^.;l/L C D'N©aJApWEE*iB«£-esiHll&2 0 0 £ IS fc 
StilKf&'lHll&tf M^StiT^So C © r& H fg ft HI S§ « v ttil F 5 /< D R © ^ jg.JS ? A lc 

Olil8f Ail7- XGNDtOBtn^fy^C^SI^nT^So liX^yf SW 

* m ft r a: ffi m m d c t m n k 5 a d r t © jg ^ # ji »? $ ft fc t # ic , r& n f?^^ 

D RO«««? ABnyf ytC^t)Oa*£J: 9*BEBTtfinstf, C ft »4 ^ -f * — 
KDlcj;0ffi±?ftTn>"r , >'-y-C^?»<O«j5ft>bMl^^?A' Efcliffift&i-fc^o c©fc 
46, ft # 4SS =f A " ©«#«EE^*«ig : ?A©*EE«J:0*.^U:BT-rSo C ft £ J; 9 . $t H 

k 9 ad r oiigisf a &m £ nsi S7 >r > ©«m*^T *■ sJ^Httc, « ^ * ;i/ 20 

L C D'NOflianWjEtfO V t45o 
[00 1 9 ] 

m. »'* «i * & fc *6 c , »f^««*£E©m**(?±LfeSfc, ss^;i/xtjitfi B B a io 

^xo^^^j^iBg-rs^Si^i^lHlgS^rli^fc^llS^^B^^^^ftTv^o coi^ ic 
, Bj ft * JE * M * W ± L tc 9t ic jfe 3fc ;l/ X ^ jfe S L if 5 £ £ £ <fc 9 , i OfiTLfcfi 

[ 0 0 2 0 ] 

CWrif i ] 30 
^HI8 6 1 - 1 6 2 0 2 9 §iiSi 
[ 0 0 2 1 ] 

[ ft m sl m 2 ] 

llf 6 - 1 6 0 8 0 6 f fil 
[ 0 0 2 2 ] 

[ 3£W tfi95t«t5 £: T 3 IS g ] 

* G N D ( 7 - X ) ic x 7t#a<iR*S^*<fc?£Jft*ffitiiR©«ffi<I*ffi<»^LT* 
ag<DA^T^0*«ltt»Cff*5fr*i:, C CD ^ ft S ta R tc (i IE » lc 09 ^ if 0 . 1mA 

m&(D*ffiwnf&ffitix, m&m^mm 1 o o^itoMgf^tf 1 . omw^jgtgjjp-r?, 40 
c i: & d , fft ^ m. n ti it tfi m w ^ ft s e c © «t 3 ic s mffi(D±r.?>T & 9 zmmicft x 
m^mm ± <d m mm 0 % mm l «t 5 ttst, fBJtm^tfJSAa&ig^TL** ti^isi 

^tUPft. $fc, fB*«*©«^^6ttt8fitiiR©Stn:ffi*J±«WK<-r«t, Hi 
2©^EnA2Tlc^-r e t^lc, «igcDilTD J ^3i-&±7b ! !t>^M J ^^Tfe?.fc46, ^UrtcD 

* ffi & ?e ^ m v « 5 r , wfifjaooHs^iRs^L^-ri^ 

[ 0 0 2 3 ] 

s . &mm&<Dffi.n0k<*fc j; o t 77^77^*^1^01, *js;u*i 3 ok 

fefe § *^ , C ft fc T + ^ fc 0 o S K> , ± « i@ * i£ T tf § * ic 1! ffi * s 50 
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[ 0 0 2 4 ] 

s^gnd ( t - x ) tcsst m £ -e- § f£ w- « „ mtimMfr z <oiikmf%ic t u - x b - tic 
& zmwtf&t&m&icmnx l $t ? 0 c <o * o - x > - * oniic# it > ±iigot7 

fig ( P* T ) 4iaLr> iiSSCT F T(D^ - HKCH i g h EPiD t § c J: t 

«fc o T . ^fliiCSStS^SSS^GND ( 7 - X ) K fifc it $ -fr T V> ft ft. 0 1 

2©^aiA3v»c^-r«j:3Jc, c <r> ^mnmrn & © m # m m * 7 m. m <o m m <o mmw 

m tcfe#-T§cli:i:, 01 2 4 Tt^t J: 3 £*8i*7 t ± ^ 10 

THi g htEffiffl)!)^FS*rc«)> «giR»^&Ott««H (SifetiPl) ^ISt5c 
i: X # o Z<Dfcib. ® 9 <D9zGl A 1 TX»*L tcftlft tmmiC SS9Dtf5i4ia 

[ 0 0 2 5 ] 

BP s 0 1 lOSS/^wH 3 0 (cEPi!lD?n5§f8^f EO^^ 5 y^f t - h (0 1 2 

) t^ti!), «gsRapoae*ffif©3R«wftc43i/>r, ^fgeiMJEcoy^x ( + ) mu *5 j; 
u- v^^-x (-) m (o & t t> *s <t t; it ± & o & , * jh * 7 ia m © n «a ^ o « » « fig 

#t5fctfc't, TFTCy-hSitHi g hSE*ffliPt§«^^-^t*^ (Hi 

?N X % X l^fc l\ Of g^SiMtc43 V^T^^MM*^ — Ic&tt T^frf, lH«Si0# 20 

fftflf <i^T^5ctt-iiii:llf ( ? a - x h - * ) tftoTLSdfci^'SIBIfli: 

[ 0 0 2 6 ] 

s 6 , ^ « © ^ ^ a is gg ^ ^ © /Jn §y j« ^ 4s * ^ ffl t- ^ /j> s B Q B x y u ^ ( /h gy «e 
a * * - ;i/ ) cassis***') «fO^%stt««-et,, ± it us 

[ 0 0 2 7 ] 

S ± IE «F fF * m 1 . 2T(iI«t7«fl:4i:5g^SS*i<'feOO > ± 12 X Wt m L 30 
r;^E3i%Sftt§ CO T (± & 0 BP IS , 0 1 4 K ^ "T «fc 3 tc , |g * EP *P tt JE K 43 t> T 

st«A , «i3j-7Eiio«s-i , ^-^c«t^LT*!), m^m^mrs (hi g h mi h ) # * 
l -r < > a as * 7 * # m. ^ s n 5 ■„ 

[ 0 0 2 8 ] 
[ 0 0 2 9 ] 

[WIB*»i*-r*;fci&<E>¥®] 40 

X^yf f 8^640^ K*EE^dc^©©ff±«iJ»«F»csi-7^5*>'lc#J»-r5feOT?* 
t) , f OCtEiOlESW^IfiliSnSo S fc > *f|0^©*^ffl«^SHtt, fiff 5£ © tfJ 

[ 0 0 3 0 ] 

$ »s'l<«, *5£ffl<Dm.7jkmmmmwic *s^x . xtimmmmcm-^^x , misw 50 
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je ± $ # m <d tts 7j * & a m * fl» ± m m # & * n , tU2 x ^ -y & © * y * y $y m & £ 

[ 0 0 3 l ] 

& t * m ? % t> <D T* $> <o . f i:t: i DifeiW^I^^nSo $ fc. jJSKii, 

*f8W©B&«£j*fiHu:*5tts&3j*ai5tt, «s©*gjRa5 a* ^n-rny-- h ^ -r y *s j: t>* v 

[ 0 0 3 2 ] 

$ , » S L < »4 > *^Bg©®^a^SB^*5tt§«^n>ha-5ti. Rff ^ © « » * 7 
*«{8*fc2£-3vT. #*&IIS8l$fc:*fLTO (V) SfcBmj£©«BE«T?***6ll5fllin*ffi 

[ 0 0 3 3 ] 

Hftai^^ff^aKoig^ap^^-n^ny - h^-ryfc-cttfy-x^yyfre. 1- 5 y s> x 
MgPifi^{as^vhu^x^fcgH«^nfca^gi5a%*L, mm.7fsu > h 0 — 5 « » 20 

©ttM* 7*P«I{b-S§ ICfi-rH^T, &3&*g|Wc*tLT0 (V) $ fc « m S£ © « EE ffi 

EP *D S JE £ 1 7jc3pflBHW±ffiiinLT ,! ex^*#ii**fTo^:»»cKa^a5fcJ*bT*W 

[ 0 0 3 4 ] 

$ , » t: L < »4 , *fgB^©HiifS^^B^*5^§vx^»#jA^^{c, & & % ffi ic 9 ftn 
©Iig*SltfeiJ§vX7tf ii^^tc, £*gJJS8P©si£JR*ffi-Cfcsy-x*ffi*j«i: 

* BE <D H ft a 7fx £ H *3 ^ T , v X ? m S iA * $ T* hu 12 * » m. *S <D W it $ti lc „ M 12 V - 
x*ffift«fctf:3*ym«#7'-x*ffiE»Jt!!SnSfc#fc, #uf2y-b^yy±©-3P3: 30 

[ 0 0 3 5 ] 

S fc, # 3: L < (4 , #58i|li©M«&3S£Hfc*5W-sm£©Ui2jSffitt, V — b a - «JE t 
s h A^rtEi:, y-x/nt yS^lEt, gy-hn-lfffcitfy-hA^l 
ee£, Ky-x/3€r>s*p«ffi43«tt;y-hD-*Hij3«tcfy - hA-i'iEoe^Hn 

T* $> 3 o 
[ 0 0 3 6 ] 

* tc , » $ l < «: . * fg be <d m m m & m a t * w- . s m £ © a ^ a & as « r - x % «g as t? & 
v ^^&t, my - b "J mzvmtiitiiicmm-z nrcm 2 x ^ v =t-^mt&. k 1 « £ 

XS % 2 X ^m<D * y H# fc , |y- h n - m J£ © il ^ ± 9 ^ 1£ y - h A-fIE04 

^ T *s 9 ^ j£ ^ r £g ^ & 3 £ 5 tc £ n 3 0 f fc< fc? 3; L < (4 , * f€ BE © Hi <fi St ^ 

« a fc 43 w s aa ^ i sio^zx-f^f^gtiiiiffi^ mmmm?<?>m?&&ic 

§<fc^lcSiJIH$n^ 0 W £ L < (4 , *|gBjo]li#^^gfi fc 1* « ft l X «y ^ 

Htc.tiT^§ 0 £ e> , # 3: L < f4 , *?!^©HiS^gl}ci3^§^ l X^7f f S 
i: M 12 T - X }g ^ $ 14 / ts J: tf M 12 y - hn— «ff©tB^Jat©HU:Rtt5nrcS 1 
tStrim? MI2^2XY-y^^l5i:Biil2T-XS^^Sfc«y4o=tO"tfis2y-h7N^^ 50 
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Eom**fc©iiiit»tt6nfcjB2iasi* : ?t*'*6ic*ru, m 1 i&mm^oi&ttaffm 

[ 0 0 3 7 ] 

± IB m Jdc K £ 0 , 
[ 0 0 3 8 ] 

&z>tztb, mm mam t lx <dt - xmrn^ictt hxiznmic v - ? mffitfrnnte^cox 
, fg m » « ft # §<i si £ n & 0 

[ 0 0 3 9 ] 

« IS & 5 , « M « EE £ A m fc A T 5 C £ X * , &x ^ glHc o fttS^Sl L T 5iS 
5li*l»<*Ci:^-!?f §„ L^fe, C©tf, «j * ? fe L < « fig M * ? it 5>J t & ffi, £ 
ft fc Jft M *a J4 . l»»»flHTtl<OT, 77f 77ytSSih«ni5„ 
[ 0 0 4 0 ] 

$?>tc. * as * 7 h# k: ti , ttiSHi^jiStfJSi&SftT^so-e, f*©i^jy-x/U7 

[ 0 0 4 1 ] 

ffi « be x fe ft (f . m»n*> * * o nmiz&m-r & ztff-esmtixzo s/-;, v * ^ # ^ ja 20 
* ft tc y - h m ee © /n w m m m m * ff * is » *g m £ si # + % n m * <t t> *c # tc m m x # 

[ 0 0 4 2 ] 

[ » o ^ ss (D m ] 

(USSSS 1 ) 

a 1 « , * ?g © $ n a s% m h © n as m m 1 k & w- 5 s gp « is % ^ -r 7' a * 0 -c* $> 5 „ 

[ 0 0 4 3 ] 

0 l (c is T > i B B B g^Sii Oii, Si3yha-7i:LTOf-fX/l/^ayho- 30 
5 1 1 ^^ffl*JBSHi:LT©*iglsIISl 2 S^SPl 3 a 3# o g ^ ^ 3wb 1 3 

[ 0 0 4 4 ] 

f-fXyi/^nyho-7l l « , W»0'>XfA3> ho-7 2 0*»6tB*4nsi/ 
O (I npu t/Ou t pu t) fl^f, m M * 7 (OFF) m M iW Z Z g ft W. 0 , & 

*7(OFF)^^{i^^r«^tHlSSl2tCt±jy3t-§o 
[ 0 0 4 5 ] 

ftz^HHSI 1 2 « > f-fX/l/^3yhn-7 1 1 5> ffi iff * "7 (OFF) fgff 
S 3J t) x ^OtlOF F^^fi^KS-^^Ttf^tRSfr&^^tflitCfcSF E T-SW 40 
(FET^y-y^^^ftSX-f'yffg) 1 4 a £ , % tx Ic it 5U IZ & Wt £ tl ft: S in 1 
4 bt^e.%5l!llHlSl 4^WLTl^o 4 S3 x CCT ttfiS 1 4 btfF E T - S W 1 
4 ai:Sq5«(ftSj«EJgi:br©7 , -^SJ«g4gHK:Ktt5nT^«*^ Jg l 4 b (i F ET 

-swi 4 a tmm®&<Dmi±mtiii%mizmi} znx^x t, <t ^ l , s«75ru:»tj&nTv 

T i V\ 
[ 0 0 4 6 ] 

FET-SW1 4 a 43 £ *g in 1 4 bl±> « M Is] SS 1 2©#ttitl4S?i:GND ( Z - X 
) t (DfSlcmWiZ ftT V-S o fltigilHlSS 1 2tt, f ©§UJ^iffi?J:Dg^/WwH 31*1©^ 

H (V-X, n^&va*«EE) «rtti^-T'S fcttfcl, ^- h 7 ^ > G L §£D# T F T ©y- 50 
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nitc^LT, y-hHi g hm£ ( y - h ^ -< m n) , y- m o wtff (y- h p 

-WEE) ^tBTj-T 5 D 
[ 0 0 4 7 ] 

m^^^-jvi 3 it, i»cy-h7>fyGLtiit8y-hH5'f/n 3bt> ?tm© 

ft^'ft, y-H5^>G LfiilfV-X5'fyS LfrST F T (^Hh^^^X*) £ :» 

^ y - * & h © s is ^ « fi ^ & <t u\ « m in s§ 1 2*^?,tti^^n?»Biiaiom^cotH^s 

EE (V-X/n^vS^WBE, V-FH i g h W BE *5 J: y - b L o wtE) tt^lfmO 10 
> y - h F 5 -f A l 3 b*J;ffy-XF7^/U 3cfcJ:0&jSa5l 3 aKtlllitf 

^ t> n ^ o 

[ 0 0 4 8 ] 

12 8, 01£DFET-SW1 4 a 0 5 . 

[ 0 0 4 9 ] 

0 2 ^ J; ? t£ , FET-SWH ali, f-f7^H'a>FD - v 1 1 & T 5 f - -f 
yfcS (Hi ghU^;U) OtSO F Ff§«§tfX*^n5J:*y«l|t4f), 110 
F Ff ftfflf o wI/^;HC4«fct7tt!i:4 5. Lfc^oT, FET-SW14a 
(±> tiO F F^gff El^^T*y/*7itt%fTl\ iiSSil 1 0 (DI||I$(C 
5j-7«li^:t), IggSSgl 1 O0f|±l^f(Cty«li:^§o 20 
[ 0 0 5 0 ] 

H 3 It , Bl©*«@Kl2®g»«J#*?S'r[alBE|-efcSo 
[ 0 0 5 1 ] 

0 3 (C^t J: ^ M M El £S 1 2 (i s FET-SW1 4 a tfitt 1 4b*^&*«iS[«lalE& 

1 4 (FET-SW1 4 a O^t'IS^nt^tt J;^AK CCT'lifitll 4 b*ftft 

0 fc-T * ) t, H EE £ # & £: L T © S EE ID Sg 1 5 ( i: « » EE El & , oiITa#E@8 
T'iiffltS) fctSLtl^, &*5, « £i 13 % 1 2^5<om*EafcGND ( T - X g£ ) 
RB K: tt , FET-SW1 4 aJ:j&Sil 4 bfr6ft«iBl 4iStWfc, nyfVIJ-C 

[ 0 0 5 2 ] 30 
FET-SW1 4 a tlRl 4 b^5^^»*@S8 1 4 « , #1 *. fc£ K W > SSS ? *5 A V 
-XiSS^tf^-tl^n^BEEIS&l 5©ffi7j4|g?2;GND tostii?nti> 
§ 0 FET-SW1 4aCy-H7£li, A^iBIIPflt J: LTO*«0 F F f ftif 
AASnSiatftoTl^, Lft^oT, F E T-SW 1 4 a >«IB$ ft 14 *7tt 
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